Decreased base excision repair and increased helicase activity in Alzheimer's disease brain.
Recent studies show an increase in DNA oxidation in brain and cerebrospinal fluid (CSF), and decreased levels of the free repair product in CSF in Alzheimer's disease (AD). This is a study of the activity of the base excision repair enzyme, 8-oxoguanine glycosylase (responsible for the excision of 8-oxoguanine), and DNA helicase activity in nuclear protein samples from four brain regions of 10 AD and eight age-matched control subjects. Statistically significant (p<0.05) decreases in 8-oxoguanine glycosylase activity were observed in the nuclear fraction of AD hippocampal and parahippocampal gyri (HPG), superior and middle temporal gyri (SMTG), and inferior parietal lobule (IPL). DNA helicase activity was elevated in all nuclear samples except the IPL with statistically significant elevations in the HPG and CER. Statistically significant depletion of helicase activity was observed in the nuclear fraction in AD IPL. Our results demonstrate that the repair capabilities for 8-oxoguanine are decreased in AD. The modest increase in DNA helicase activity in some brain regions in AD may interfere with base excision repair mechanisms. Overall, the decreased repair of DNA damage could be involved in the pathogenesis of neurodegeneration in AD.